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CLAIMS 



1. It is Approach of Operating Generation-of-Electrical-Energy Facility by Fuel Cell of Solid-state Polymer Electrolyte Which Has Film / 
Electrode Assembly. The phase which supplies a oxidizer and a fuel reacting matter gas stream to a cathode [ where the film / electrode 
assembly conflicts ], and anode plate side. Phase which supplies b circulating water style to said cathode side of the film / electrode assembly 
The phase equipped with a plate with c fine hole between said oxidant gas style and said circulating water style, The phase pressurized to the 
first pressure which defined beforehand the d aforementioned oxidizer reacting matter gas stream. Phase of giving said first pressure 
beforehand defined from the e aforementioned oxidizer reacting matter gas stream to said stream It reacts partially to said first pressure which 
was given to the f aforementioned stream and which was defined beforehand. Including the phase of generate forward target differential 
pressure (deltaP ) between said oxidizer reacting matter gas streams and said streams , this dehtaP be the approach of act so that it may let 
the generation water generated in the cathode side of the film / electrode assembly pass on a plate with said fine hole and pump promotion 
may be carry out to said circulating water style . 

2. Approach by which it is approach indicated by the 1 st term of claim, and said oxidizer reacting matter gas stream is pressurized to pressure 
higher than atmospheric pressure. 

3. How to be approach indicated by the 1 st term of claim, and include further phase of releasing generation water from said stream periodically. 

4. How to include further phase of preparing pressure regulation container which is approach indicated by the 1st term of claim, and was 
divided into oxidizing agent gas stream chamber and stream chamber by pressure transfer segregant, respectively, and phase made as 

[ transmit / using said eliminator / from said oxidizing agent gas stream chamber / to the water in said stream chamber / the oxidizing agent 
gas fluid pressure force ]. 

5. How to be approach indicated by the 4th term of claim, and include other phases in pan made as [ generate / give a reaction pressure from 
said stream chamber to said eliminator, and / the aforementioned deltaP ]. 

6. Approach it is approach indicated by the 1 st term of claim, and said stream is also circulating water flow of film / electrode assembly. 

7. It is Approach of Essentially Operating Generation-of-Electrical-Energy Facility by Fuel Cell of Solid-state Polymer Electrolyte Which Has 
Film / Electrode Assembly under Atmospheric Pressure. The phase which supplies a atmospheric-air oxidizer reacting matter and a fuel gas 
reacting matter style to each by the side of the cathode where the film / electrode assembly conflicts, and an anode plate, Phase which 
supplies b circulating water style to said cathode side of the film / electrode assembly The phase equipped, with a plate with c fine hole 
between said oxidant gas style and said circulating water style, Phase of giving atmospheric-air reference pressure to said stream by exposing 
a part of d aforementioned stream to atmospheric air The e aforementioned atmospheric-air reacting matter style is pressurized at the first 
pressure higher than atmospheric pressure defined beforehand. Including the phase of generating the differential pressure (deltaP) of positive 
pressure between said atmospheric-air reacting matter styles and said streams, this deltaP is the approach of acting so that it may let the 
generation water generated in the cathode side of the film / electrode assembly pass on a plate with said fine hole and pump promotion may 
be carry out to said circulating water style. 

8. Approach by which it is approach indicated by the 7th term of claim, and pressurization phase of said atmospheric-air reacting matter style 
is performed by air compressor or air blower. 

9. How to be approach indicated by the 7th term of claim, and include other phases of removing generation water from said stream periodically. 

10. How to include further the phase of preparing the cooling water standpoint which is the approach indicated by the 9th term of a claim, and 
can operate so that a stream may be accepted and referred to to actual atmospheric pressure. 

11. The approach which is an approach indicated by the 10th term of a claim, and is performed because said generation water removal phase 
releases generation water to atmospheric air through said standpoint 

12. The approach it is the approach indicated by the 7th term of a claim, and said stream is a circulating water flow. 

13. It is Generation-ofr-Electricai-Energy Facility by Fuel Cell of Solid-state Polymer Electrolyte Which Has Film / Electrode Assembly. 
Oxidizer by the side of Cathode Where a Film / Electrode Assembly Conflicts, and Anode Plate, and Reacting Matter Gas Stream of Fuel. 
Circulating water style by the side of said cathode of b film / electrode assembly A plate with the fine hole between the c aforementioned 
oxidant gas style and said circulating water style, A means to pressurize the first pressure which defined beforehand the d aforementioned 
oxidizer reacting matter gas stream, A means to give said first pressure beforehand defined from the e aforementioned oxidizer reacting matter 
gas stream to said stream, It reacts partially to said first pressure which was given to the f aforementioned stream and which was defined 
beforehand. Including the means for make as [ generate / forward target differential pressure (deltaP) / between said oxidizer reacting matter 
gas streams and said streams ], deltaP be the generation of electrical energy facility which can act so that it may let the generation water 
generated in the cathode side of the film / electrode assembly pass on a plate with said fine hole and pump promotion may be carry out to 
said circulating water style. 

14. The assembly which is an assembly indicated by the 13th term of a claim, and includes a means to pressurize said oxidizer reacting matter 
gas stream at a pressure higher than atmospheric pressure. 

15. The assembly which is an assembly indicated by the 13th term of a claim, and includes further the means for releasing generation water 
from said stream periodically. 

16. The assembly which contains further the pressure regulation container made as [ transmit / using said eliminator / are the assembly 
indicated by the 1 3th term of a claim, and it is divided into an oxidizing agent gas stream chamber and a stream chamber by the pressure 
transfer segregant. respectively, and / from said oxidizing agent gas stream chamber / to the water in said stream chamber / the oxidizing 
agent gas fluid pressure force ]. 

17. An assembly including the means made as [ decrease / are the assembly indicated by the 16th term of a claim, make a reaction pressure 
act on said segregant from said stream chamber, and / the aforementioned dehtaP ]. 
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18. The assembly said whose stream it is the assembly indicated by the 13th term of a claim, and is also a circulating water flow of the film / 
electrode assembly. 

19. It is Generation-of^Electrical-Energy Facility by Fuel Cell of Solid-state Polymer Electrolyte Which Has Film / Electrode Assembly. 
Atmospheric-Air Oxidizer Reacting Matter Flow Field and Fuel Gas Reacting Matter Flow Field by the side of Cathode as for which a Film / 
Electrode Assembly Each Carries Out Repulsion, and Anode Plate. The circulating water style flow field by the side of said cathode of b film / 
electrode assembly A plate with the fine hole which intervened between the c aforementioned oxidizer reacting matter flow field and said 
circulating water style flow field. A means to give atmospheric-air reference pressure to said stream flow field by exposing a part of d 
aforementioned stream flow field to atmospheric air, The e aforementioned atmospheric-air. reacting matter flow field is pressurized at the first 
pressure higher than atmospheric pressure defined beforehand A means to generate the differential pressure (deltaP) of positive pressure 
between said atmospheric-air reacting matter flow field and said stream flow field is included. This deltaP is the fuel cell which can act so that 
it may let the generation water generated in the cathode side of the film / electrode assembly pass on a plate with said fine hole and pump 
promotion may be carried out to said circulating water style flow field. 

20. The assembly said whose pressurization means it is the assembly indicated by the 1 9th term of a claim, and is an air compressor or an air 
blower. 

21. The assembly which is an assembly indicated by. the 19th term of a claim, and includes further a means to remove generation water 
periodically from said stream flow field. 

22. The assembly which contains further the water standpoint which can operate so that it may be the assembly indicated by the 21st term of 
a claim, and may be released by atmospheric air and a stream may be referred to to actual atmospheric pressure. 

23. The assembly said whose a means to remove said generation water it is the assembly indicated by the 22nd term of a claim, and is a 
standpoint. 

24. The assembly said whose stream flow field it is the assembly indicated by the 19th term of a claim, and is also a circulating-water-flow 
flow field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

the water management of the generation-of-electrical-energy facility by the fuel cell of a solid-state polymer electrolyte — equipment 
technical field This invention relates to the generation-of-electrical-energy facility by the fuel cell of the solid-state polymer electrolyte of 
easy structure which is suitable, so that it is surprised that it can operate under atmospheric pressure or the pressure beyond it, and is used 
for a pocket power source and (or) a fixation generation-of-electrical-energy facility. It is related with the generation-of-electrical-energy 
facility by the still more detailed solid-state polymer electrolyte of fixed [ with which this invention manages the water migration in the fuel cell 
unit of a generation-of-electrical-energy facility using the forward differential pressure between a reacting matter flow field and a water flow 
field ], or a portable type. 

Background technique The generation-of^electrical-energy facility by the fuel cell of a solid-state polymer electrolyte is common knowledge in 
the advanced technology, and the pattern can even perform purchasing from a selling agency like ballade Power Systems, Incorporated of the 
whereabouts to Canada country Vancouver. Although practical use can be presented with these equipments, they are comparatively 
complicated. An example of the generation-of^electrical-energy facility by the polymer film of a ballade Power systems company is shown in 
U.S. Pat. No. 5360679 given as of November 1, 1994. 

One problem produced in the fuel cell of a solid-state polymer is related with the water management of both the cooling water in the cell of a 
generation-of-electrical-energy facility, and generation water (product water). In the generation-of^electrical-energy facility by the fuel cell of 
the solid-state polymer film, of electrochemical reaction, a hydrogen ion and oxygen ion combine and generation water is formed in the cathode 
side of a cell at the film. Generation water must be discharged from the cathode side of a cell, and while preventing the desiccation by the side 
of the anode plate of an electrolyte membrane, the supplement water of the amount which avoided flood must be given to the anode plate side 
of a cell. 

The Austria country patent No. 389020 has indicated the fuel cell stack of the hydrogen ion-exchange film, and this stack is using the water 
cooling plate assembly with a fine hole, in order to perform supervisory control of the passive coolant and water. The equipment of this Austria 
country patent has prevented crossing of the reacting matter between the adjoining cells while it uses a plate assembly with the fine hole with 
which water was saturated between the anode plate sides of a contiguity cell the one cathode side of a cell and cools both cells. The plate 
assembly with a fine hole is used also for moving cooling water to moving generation water into the flow of cooling water from the cathode side 
of ion exchange membrane towards the anode plate side of ion exchange membrane again, in order to prevent desiccation of an anode plate 
again. The flow which defined the direction of desirable generation water and cooling water is acquired by forming a water cooling plate - 
assembly in two parts, the hole which guarantees one part being carried to the interior of a plate where the generation water formed by the 
cathode side has a fine hole, and being moved by capillarity towards the cooling water path network inside a cooling plate assembly — it has a 
dimension, this cooling plate assembly — again — the second plate — containing — a fine hole with the second plate more detailed than the 
first plate — it has structure, and the second plate carries water from a cooling water path, and it acts so that that water may be turned to an 
anode plate by capillarity and it may be made to move. Recessing of the fine hole in a class stereo and the still more detailed fine hole is 
carried out so that a cooling water path network may be formed* and between adjoining cells, they adjust a field and a field and are arranged. 
The plate which has a still more detailed fine hole is thicker than the plate which has a fine hole, and a cooling water path is made as [ locate / 
in an anode plate / rather than cathode / approach and ]. The water management in the generation-of^electrical-energy facility by the fuel 
cell of ion exchange membrane and the solution over cooling of a cell mentioned above are difficult to attain, since the conditions of quality 
control of a plate of having the plate and the still more detailed fine hole which have a fine hole are severe, and since a plate component 
cannot manufacture regularly, it becomes expensive. 

For example, it is desirable to offer the generation-of-electrical-energy facility by the fuel cell of the easy solid-state polymer of the structure 
which can use as a power source in the application on which various pressures, such as an automobile and public transportation, and 
atmospheric pressure act, and can be used also as a fixed generation-of-electrical-energy facility. 

Indication of invention Generally this invention relates to cooling of the passive water management in the generation-of-electrical-energy 
facility by the fuel cell of ion exchange membrane, and a cell. This passive water control and passive cooling water system by this invention are 
applicable also to the generation-of-electrical-energy facility on which it can be used for the generation-of-electrical-energy facility by 
pressurization film type fuel cell with which reacting matter gas is pressurized by the pressure of all, about 2.109 [ for example, ], - about 
3.515kg/cm2 (30 - 50 PUSAI) extent, and reacting matter gas essentially acts under atmospheric pressure. The equipment of this invention 
uses the differential pressure between a plate component with a fine hole, and a cooling water loop formation and reactant gas (deltaP). It 
guarantees that the generation water formed in the cathode side of the cell in a generation-of-electrical-energy facility and the water moved 
to the cathode side by proton resistance (proton drag) from the membranous anode plate side move to a cooling water loop formation from a 
cathode flow field. Moreover, although water moves to a membranous anode plate side from a cooling water loop formation and desiccation of a 
film anode plate side is prevented, it guarantees not making an anode plate flow field flooded. In one example of this invention, the plate with 
the fine hole used for this equipment is flooded, is made as [ form / between the cathode reaction matter flow field in one cell, and the anodic 
reaction matter flow field in the next cell / gas a non-permeated.barrier ], and is made as [ prevent / that reactant gas crosses from one cell 
to the next cell ]. It replaces with this, and the equipment of this invention can use a solid non-permeated separation plate between the 

ad joining cells in a generatio n-of-elec trical-energv facility, and can also form it as [ prevent / crossing of reacting matter ]. 

In order to obtain desired water migration to equipment, cathode reaction matter gas pressure is held in the range higher [ about 0.0352 - 
0.703kg/cm2 (0.5 - 1 0 PUSAI) of abbreviation ] than the dominance pressure in a plate with a cooling water loop formation and a fine hole. 
When this differential pressure is held, the plate with a fine hole can be moved in the direction which pulls apart water from a film cathode side, 
and the cellular pressure of the water in the plate which has a fine hole in it and coincidence prevents that reactant gas invades into the hole 
of the saturated plate. The vocabulary "a cellular pressure" shows the forward water pressure in a plate with a fine hole, and this is inversely 
proportional to the hole dimension of a plate. Therefore, as the aperture of a plate becomes small, the pressure on which the water which a 
plate holds acts becomes larger. "A cellular pressure", is a pressure which prevents that will be pushed aside by reacting matter gas air 



bubbles through a plate with the fine hole with which water was saturated if higher than it, and produce possibility which is not desirable that a 
fuel and an oxidizer will be mixed, and reacting matter invades into a cooling loop formation. Interfering with the generation water of a certain 
range moving it through a plate with a fine hole, while a small fine aperture makes the threshold of a cellular pressure high will be recognized. 
So. in order to attain the optimal actuation of equipment, a suitable plate aperture dimension must be held. The aperture of the "fine hole" 
plate referred to on these specifications is in the average aperture range of 1-2 microns typically. 

The desirable method of holding differential pressure deltaP suitable between the reagent-gas-pressure force and a cooling water pressure is 
referring to a cooling water pressure to reacting matter gas pressure. With the equipment pressurized, the pressurized reactant gas can use 
the pressure defined beforehand for giving cooling water, this pressure defined beforehand declines partially next. and. thereby, differential 
pressure deltaP produces it between the reagent-gas-pressure force and a cooling water pressure. With air-oxidation agent atmospheric- 
pressure equipment, a cooling water loop formation is exposed to an atmospheric pressure, and an air-oxidation agent pressure can be made 
higher than an atmospheric pressure with a blower or a compressor. In order to promote that water moves to a cooling water endless loop 
from a membranous cathode side in any case, forward differential pressure deltaP of oxidant gas and a cooling water pressure is generated in 
equipment. 

Fuel reacting matter is supplied from a pressurization container, and as the anode plate fluid pressure can fall even to suitable level and 
prevents the flood by the side of a membranous anode plate by this, cooling water can make it enable it to move it to a membranous anode 
plate side from a cooling water loop formation with a bulb or a pressure regulator. 

Each cell has the source of the very thing, and cooling water and film humidification water are given to each cell according to a demand, and 
adjustment of stream management is performed so that it may be satisfied with an on-going cell operating state by this. It circulates through a 
feedwater through a generation-of-electrical-energy facility with a fixed capacity type or a variable speed type pump. Water cycle equipment 
adds water to drawing from the cathode side of each cell, and adds the water to a circulation circulating water flow again. Redundant water is 
periodically removed from a cooling water loop formation. A circulation circulating water flow passes a heat exchanger, this heat exchanger, 
eliminates the heat generated with equipment, and lowers stream temperature, and that stream can be made to carry out the reuse of it to 
cooling and humidification of each cell. 

In the example for atmospheric pressure of the pocket type of this invention, or a portable type, a circulating water flow can flow through the 
branch pipe led to a standpoint, and the redundant water contained in the stream can carry out stand PAIPUHE migration. Atmospheric-air 
release is carried out and a standpoint is made as [ fall / periodically / to atmospheric air / from equipment / redundant water ]. A standpoint 
gives the back pressure which is given to a cooling water circulation system again and which was defined beforehand, and this guarantees need 
differential pressure deltaP between a cooling water system and an oxidizer reacting matter flow field. 

So, the purpose of this invention is offering passive self-adapting-type water and cooling-water-control equipment which are used for the 
generation-of-electrical-energy facility by the fuel cell of ion exchange membrane. 

Other purposes of this invention are offering the equipment which has the description by which water migration is controlled in both 
atmospheric pressure and a pressurization system, and which was explained. 

The subordinate purpose of this invention is offering the fuel cell generation-of-electrical-energy facility which has the description which is 
cooled suitably and humidified so that it may be needed for an operating state while each cell of a generation-of-electrical-energy facility is 
running, and which was explained. 

The purpose of further others of this invention is offering the fuel cell generation-of-electrical-energy facility which has the description by 
which the generation water generated according to the electrochemical reaction in equipment is eliminated from equipment, and which was 
explained: 

These purpose and other purposes of this invention will become clear from detailed explanation of the following of the example of this 
invention easily, when reading in relation to an accompanying drawing. 

Easy explanation of a drawing Drawing 1 is the schematic diagram of the fuel cell equipment which used ion exchange membrane, and this 
equipment forms some generation-of-electrical-energy facilities by the fuel cell formed of this invention. 

the conductor which has two channels used for drawing 2 forming the reacting matter and cooling water passage of a generation-of^electrical- 
energy facility of this invention — it is the decomposition perspective view of a plate. 

Drawing 3 is one outline elevation of the cell of the generation-of-electrical-energy facility for atmospheric pressure formed of this invention. 
The best mode which invents If drawing 1 is referred to, the film type fuel cell equipment of the generation-of-electrical-energy facility by the 
fuel cell is shown, this equipment is shown roughly, and the ion-exchange-membrane electrolyte / electrode assembly (MEA) is shown by the 
sign 50. Although this ioh-exchange-membrane electrolyte / electrode assembly usually contain the film, and the electrode catalyst bed and 
electrode base layer of each ** of that film, a base layer is omitted by a certain kind of case from an ion-exchange-membrane electrolyte / 
electrode assembly. Having repeatedly in a fuel cell generation-of-electrical-energy facility stack per [ as which this unit determined 
beforehand the equipment shown in drawing 1 including one cell equipment unit ] number will be understood. In drawing 1 , the assembly which 
operates so that differential pressure deltaP beforehand defined between the oxidizer reacting matter flow field and the cooling water endless 
loop may be generated is shown. The oxidizer reacting matter made into pure oxygen or atmospheric air is pressurized at a station 52, is 
carried out in this way, flows into the oxidizer reacting matter flow field 56 through Rhine 54, and crosses an ion-exchange-membrane 
electrolyte / electrode assembly 50. If it considers as the pressurized oxidizing agent container or air is used as oxidizing agent reacting matter 
when pure oxygen is used, let a station 52 be a compressor or a blower. The pressurized oxidant gas flows into branch pipe Rhine 58, it flows 
into the criteria container 60 from there, and this anode plate is divided into two internal chambers 64 and 66 by the segregant 62. 
A segregant 62 can take gestalten, such as a piston and diaphram. A chamber 64 follows and has a pressure equal to the pressure of oxidizer 
reacting matter, and this pressure is given to a segregant 62 as shown by the arrow head A. 

The cooling water loop formation is shown by the sign 68 in the whole. Including Rhine 70, the active part of a generation-of-electrical-energy 
facility passes through cooling water cooling water flow field 72, and the cooling water loop formation 68 carries this Rhine from there. 
Therefore, cooling water takes heat from the active. part of a generation-of-electrical-energy facility. The heated water flows through a heat 
exchanger 74, and the temperature falls even to suitable level in a heat exchanger. A pump 76 moves cooling water to the basis of a suitable 
flow rate through a loop formation 68. Branch pipe Rhine 78 extends from Rhine 70 to a chamber 66, and, thereby, a chamber 66 is full of 
cooling water. The segregant 62 is pressed toward the chamber 64 by press equipment like a spring 80. A spring 80 can operate to extent 
beforehand set to the opposite direction of an oxidant gas pressure, as an arrow head B shows, this opposite pressure generated with a spring 

— 8 0 r e d uces th e pr essu r e gi v e n t o c ooling w a t e r w i th i n a n h a mher 66 , th e r e for e on l y del t aP de fi ned be fore ha n d f alls a pre s sure by th e who l e 

loop formation 68 — making — therefore, the oxidizer reacting matter pressure in the oxidizer reacting matter flow field 56 — the pressure of 
the cooling water of the cooling water flow field 72 — the increase of known — a partial pressure (deltaP) — only — it becomes high. If 
required, it is also possible to be made as [ change / differential pressure deltaP of the pressure system incorporated and needed for the 
cooling water loop formation 68 / a pressure control valve 82 / in primary ]. Although the desirable example of this invention uses water as 
coolant and the circulating water loop formation and a cooling water loop formation are made with the same thing, in some applications, to have 
another circulating water loop formation and a circulation coolant loop formation is desired. This is the case where the actuation conditions of 
a generation-of-electrical-energy facility will support use of coolant, such as ethylene glycoL 



Fuel reacting matter is supplied to the fuel reacting matter flow field 84 through Rhine 88 from the pressurized source of supply 86. If required, 
a pressure regulator 90 may be included in Rhine 88. Fuel gas and the reacting matter flow fields 84 and 56 of oxidant gas are formed in the 
plates 94 and 92 which have a fine hole, respectively, and these carry the water from the cooling water flow field 72. and they are full. Plate 94* 
with a fine hole is the combustion gas reacting matter flow field plate of the next cell. and. in this plate 94'.. a plate 92 and an association form 
the cooling water flow rate field 72. Plates 92 and 94 and 94* are full of cooling water, the active part of a generation-of-electrical-energy 
facility is positioned suitably, and the temperature is suitably controlled by the combination of the capillarity of a cooling water pressure and a 
fine hole. Pure water is formed in the front face of the ion-exchange-membrane electrolyte / electrode assembly 50 with which the 
electrochemical reaction generated in an ion-exchange-membrane electrolyte / electrode assembly 50 faced the oxidizer reacting matter flow 
field from a hydrogen ion and oxygen ion during actuation of this generation-of-electrical-energy facility. This water formed in the cathode side 
of an ion-exchange-membrane electrolyte / electrode assembly is called "generation water", and it must be coped with in order to avoid the 
flood by the side of cathode. Differential pressure deltaP which exists among the flow fields 56 and 72 generates forward pump driving force, 
this moves generation water through the plate 92 which has a fine hole from an ion-exchange-membrane electrolyte / electrode assembly 50 
to the cooling water flow field 72, and generation water is incorporated in the cooling water flow field 72 by the circulating water flow through 
which it circulates. Discharge Rhine 98 extends from some other locations of a chamber 66 or a cooling water loop formation, and is made as 
[ remove / surplus generation water / from the coolant loop formation 68 / periodically ]. If equipment is a pressurization system, a bulb 100 
will be included in Rhine 98. A bulb 82,100 operates with hand control or automatic. It will be understood that it can operate so that the plate 
94 with a fine hole may carry water to the front face of the ion-exchange-membrane electrolyte / electrode assembly 50 facing the fuel 
reacting matter flow field 84 by the side of the anode plate of the cell which it tends to dry at the time of actuation of a generation-of- 
electrical-energy facility. The plate 94 with a fine hole and the water of 94* follow, and prevent the desiccation by the side of each anode plate 
of an ion-exchange-membrane electrolyte / electrode assembly 50. Although the pressure regulator 90 has the enough pressure of the fuel 
gas reacting matter in the flow field 84 to prevent the flood of the anode plate catalyst of an ion-exchange-membrane electrolyte / electrode 
assembly, it guarantees not exceeding a plate 94 and the cellular pressure of 94* with a fine hole. 

If suitable actuation differential pressure deltaP is established between an oxidizer flow field and a cooling water flow field, it will guarantee 
being held passively, without suitable water management's arising automatically and needing a complicated bulb and a complicated regulator. 
Change [ as / in the power outlet of what kind of change of deltaP needed at the time of a certain operating state of a generation-of- 
electricat-energy facility, for example, use of reacting matter, and a generation-of-electrical-energy facility, the cell engine performance, 
temperature, and setting pressure ] is attained by adjusting a bulb 82. Adjustment of the opposite pressure which acts on the pump rate or 
segregant 62 of cooling water can attain such change of deltaP. Although the illustrated equipment unit uses a plate with a standard fine hole 
between adjoining cells and he is trying to prevent crossing of reacting matter, it is also taken notice of that a non-permeated separation plate 
can be used arranging it suitably between adjoining cells. 

If drawing 2 is referred to, the example of the structure configuration of a flow field plate is shown, and it can be used for this plate forming 
reacting matter and a hydrologic cycle flow field. As for each plate 2 and 2', it is desirable to carry out mold shaping of the graphite powder, 
and to be formed so that it may have the fine hole which carried out the pitch diameter of about 1-2 microns. It promotes that porosity of this 
level promotes that water moves to the anode plate side of an ion-exchange-membrane electrolyte / electrode assembly from the cooling 
water flow field between the first cell, and water moves to the next cooling water flow field from the cathode side of an ionTexchange- 
membrane electrolyte / electrode assembly. A plate 2 and 2' follow, give cooling water to the anode plate side of an ion-exchange-membrane 
electrolyte / electrode assembly according to a demand, humidify the fuel and oxidant gas which prevent and flow that an anode plate side 
dries, and make them as [ prevent / that remove water from the cathode side of an ion-exchange-membrane electrolyte / electrode assembly, 
and a cathode side is flooded ]. Required amount of water is supplied based on a demand which each cell in a stack has the cooling water flow 
field of the very thing, therefore is required according to an on-going cell condition, and this may change with the cells in a stack at which [ at 
the time of actuation of a stack ] specification time. Opposite both sides of a plate 2 have the pattern of projections 4 and. 14.. and these 
projections form the network of slots 6 and 16 in the opposite both sides of a plate 2. A slot 6 forms a part of cooling water flow field of a 
stack, and a slot 16 forms the cathode reaction matter flow field for each cell of a stack, a plate — two — ' — again — opposite — both sides 
— a projection — four — " — 14 — ' — and — a slot — six — ' — 16 — ' — a network — forming — having — **** . Slot 6' forms a part 
of cooling water flow field, and slot 16' forms the anode plate side stream motion area of each cell in a stack. 

If drawing 3 is referred to, the component of the cell unit, i.e., a geheration-of-electrical-energy facility, formed of this invention is shown. Each 
cell component contains the film 8, the anode plate base 10, the anode plate catalyst 12, the cathode base 18, the cathode catalyst 20, anode 
plate flow field plate 2', and the cathode flow field plate 2. The flow field plate 2 and 2* have been arranged back to back, carried out field-side 
contact and arrange projection 4 and 4'. In a slot 6 and 6', the association forms the cooling water flow field in an anode plate [ of an 
electrolyte membrane 8 ], and cathode side. Projection 14* is dashed by the anode plate base 10, and the projection 14 is dashed by the 
cathode gas 18. Slot 16' is carried out in this way, and forms the anodic reaction matter flow field, and the slot 16 forms the cathode reaction 
matter flow field. 

Drawing 3 shows roughly the equipment configuration element of the generation-of-electrical-energy facility by the fuel cell stack again. 
Hydrogen gas reacting matter is supplied to all of anodic reaction matter flow field 1 6' of a generation-of-electrical-energy facility from a 
service tank 22. Hydrogen gas reacting matter flows from a service tank 22 to anode plate flow field 1 6' through a supply line 24. The amount 
and pressure of hydrogen which flow a supply line 24 are controlled by hand control or the supply bulb 26 which operates automatically, and 
the supply regulator 28. Anode plate flow field 16' is the dead end inside the generation-of-electrical-energy facility. Atmospheric air is 
supplied through the air blower 30, i.e.. a compressor, and air Rhine 32 to all the cathode flow fields 16. The oxygen used for electrochemical 
reaction is carried out in this way, and is drawn from atmospheric air. 

It circulates through cooling water through the cell unit of a generation-of-electrical-energy facility through Rhine 34. Cooling water is poured 
through a plate 2 and the cooling water path between 2*. Circulation of cooling water is promoted with a pump 38, and let a pump 38 be a fixed 
capacity type or variable speed type pump. 

A cooling water endless loop reduces the temperature of the water to which this heat exchanger came out of the cooling water path 36 
including a heat exchanger 40. Branch pipe Rhine 42 is led to the standpoint 44 from Rhine 34, and atmospheric-air release of this pipe is 
carried out. A standpoint 44 is made as [ emit / to atmospheric air / equipment network water ] including the drain exhaust nozzle 46. The 
redundant water produced in electrochemical reaction, i.e., generation water, is discharged by Rhine 42 to a standpoint 44. Therefore, a 

— standpoint 44 forms har.k pressure require d in n rri nr t o_ form the receptor of equ ipment network generation water and to secure a network 

pressure to a cooling water loop formation. 

This generation-of^electrical-energy facility operates as follows. Before starting, the cooling water loop formations 34 and 36 and a standpoint 
44 are filled up with cooling water, the initial restoration level of a standpoint — the drain exhaust nozzle 46 — it is adjusted immediately 
caudad. Of course, he can omit the dogleg exhaust nozzle 46, and it will be understood that a standpoint 44 can be emitted to atmospheric air 
through the top open end section. A water pump 38 is put into operation so that circulation of cooling water may be formed, and reacting 
matter is moved to an anode plate [ of each cell in a generation-of-electrical-energy facility ], and cathode side after that. Through plate 2' 
with a fine hole, a part of circulating cooling water is anti-**(ed), and it is attracted to projection 14' at the anode, plate side of the film 8. All 



the inactive impurities seen in hydrogen fuel, for example, helium, oxygen, a carbon dioxide, etc. are diffused through the film 8. It is because 
hydrogen flow field 1 6' is the end inside the generation-of^electrical-energy facility. These impurities are flushed by the airstream of the 
oxygen flow field 1 6 emitted to atmospheric air after that from a generation-of^electrical-energy facility. Which water which moves from an 
anode plate side through the film 8. and the generation water generated in the cathode side of the film 8 according to electrochemical reaction 
are inhaled by the cathode plate projection 1 4. passes a plate 2, and results to the cooling water flow field 36. A little, that water evaporates in 
oxygen airstream, and is discharged by discharge of the airstream from equipment The pump promotion of the surplus generation water 
generated in electrochemical reaction is carried out with cooling water to Rhine 34. All the water in a cooling water loop formation is cooled by 
the heat exchanger 40, and the surplus generation water in a loop formation flows into a standpoint 44 through Rhine 42, and is periodically 
released from there to atmospheric air. By having a circulating-cooling-water source of supply to each cell of a generation-of-electrical- 
energy facility, each cell receives supply of the cooling water "according to a demand", each cell can operate now from about 82.2-degreeC to 
100-degreeC with optimum temperature with desirable it being the range (it being the range to low temperature somewhat from 180 degrees F 
- 212 degrees F) to low temperature somewhat, and, thereby, cooling water holds a liquid condition under the working pressure near 
atmospheric pressure. Furthermore, migration of the local water which lets a plate with a fine hole pass adds or removes water to a reacting 
matter path, and makes it as [ maintain / the condition of having been completely saturated with all the locations in a cell ]. All the cells that 
are near the upper limit of the operating temperature range desired by fixing and supplying the cooling water of a liquid receive water sufficient 
at the time of the processing, and it makes it as [ reduce / cell operating temperature / to the minimum of the request operating temperature 
range ]. When the cell of a generation-of-electrical-energy facility operates in the temperature requirement of 82.2-degreeC-10O-degreeC 
(180 degrees F - 212 degrees F), it has 100 cells and the typical generation-of-electrical-energy facility of a solid-state polymer electrolyte 
with which each cell was formed of this invention with an area of 0.09 square meters (1 square foot) can generate about 22kW, i.e., about 
0.225kW per cell, output power. In order to hold the cell operating temperature range of desired, and in order to hold output power so, a heat 
exchanger 40 holds the temperature of the water emitted in the range of about 48.9-degreeC - about 65.6-degreeC (120 degrees F - 150 
degrees F). For this reason, as for a heat exchanger 40, it is desirable to be controlled by the thermostat 48 which detects the temperature of 
the stream which comes out from there. 

It will be recognized that an electrochemistry geheration-of-electrical-energy facility of this, invention uses the usual component, and it 
operates at a pressure higher than atmospheric pressure or atmospheric pressure and temperature low enough in almost all cases, hydrogen 
and oxygen are efficiently changed into the electrical and electric equipment, arid liquid water can be used as coolant of the cell in a 
generation-of-electrical-energy facility by this. Each cell of a generation-of-electrical-energy facility has the cooling water source of supply of 
itself, and cooling water can answer an operating state on-going [ each ], and it can receive it according to a demand. Nothing and this unit 
agree in the output request of the accumulation-of-electricity dc-battery of the format used for operation of vehicles, such as an automobile 
and a bus, so that comparatively high operating temperature range which becomes possible with the generation-of-electrical-energy facility 
constituted by this invention and which is generated can constitute a comparatively small unit. A still more large-sized fixed generation-of- 
electrical-energy facility can also be constituted. Oxidizer reacting matter gas pressure is quoted to a cooling water pressure, and differential 
pressure deltaP which was fixed between the oxidizer reacting matter flow field and the cooling water flow field contiguous to each cell in a 
generation-of-electrical-energy facility is given, and this deltaP lets the water generated in the cathode side of each cell of a generation-rof- 
electrical-energy facility pass on a flow field plate with a fine hole, and it makes as [ carry out / to a circulating water flow / pump promotion ]. 
Water management in a generation-of-electrical-energy facility is performed without following, and needing neither a passive and complicated 
bulb nor an adjustment network- and needing a condenser and an evaporator, the water management formed of this invention since this 
passive description of equipment does not need to remove water by moving the gas stream which flows through each cell toward the other end 
from the end of a generation-of-electrical-energy facility so that each cell of a generation-of-electrical-energy facility may operate according 
to an individual and may be seen with advanced-technology equipment, it becomes possible [ constituting a generation-of-electrical-energy 
facility of the large-sized solid-state polymer electrolyte of high power flux density ]. 

Since many change and modification can make in the example which this invention indicated, without deviating from the concept of invention, 
limiting this invention besides being demanded by the attached claim is not meant. 
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WRITTEN AMENDMENT 



[Procedure revision] The 8 1st term of Article 184 of Patent Law 
[Filing Date] April 19, 1997 
[Proposed Amendment] 

Crossing of the matter is prevented. The plate assembly with a fine hole is ion about generation water again. 

Desiccation of an anode plate is prevented again to make it move into the flow of cooling water from the cathode side of the exchange film. 

In order to carry out, it is used also for moving cooling water towards the anode plate side of ion exchange membrane. 

. The flow which defined the direction of desirable generation water and cooling water is a water cooling plate assembly. 

It is obtained by forming in two parts. One part is formed by the cathode side. 

******** i s carried to the interior of a plate with a fine hole, and it is a cooling plate by capillarity. 

the hole which guarantees being moved towards the cooling water path network inside an assembly — a dimension 

It ****. This cooling plate assembly contains the second plate again, and is the second plate. 

a fine hole more detailed than the first plate — structure — having — **** — moreover, the second plate — ******** 
******** which water is carried [ ******** ] from a way, and turns and moves the water to an anode plate by capillarity 
Business is carried out. The fine hole in a class stereo and a still more detailed fine hole are cooling water path NETTOWA. 
Recessing is carried out so that KU may be formed, and adjust a field and a field between adjoining cells. 
It is arranged. The plate which has a still more detailed fine hole is a plate which has a fine hole. 

It is thick and a cooling water path is made as [ locate / in an anode plate / rather than cathode / approach and ]. Ion 

The above-mentioned to cooling of the water management in the generation-of-electrical-energy facility by the fuel cell of the exchange film, 
and a cell " 

The solution carried out is a plate which has the plate and the still more detailed fine hole which have a fine hole. 
It is difficult to attain, since the. conditions of ********** are severe, and it is a plate configuration important point 
Since base cannot manufacture regularly, it becomes expensive. 

the [ international patent application ] — the proton with which WO 94/No. 1 5377 was equipped with the water migration separation plate 

Exchange film fuel cell equipment is indicated. This water migration plate is hydrophilic PU which the hole opened. 

It is a rate, water is absorbed from the cathode side of a ceil, and it lets the water pass on a migration plate, . 

To the water distribution channel which intervened between the cathode and the anode plates of the next cell of one cell 

It is made to move. It is always full with water and, so, a water migration plate is one cell. 

Crossing of the reacting matter between cathode and the anode plate of the next cell is prevented. This international patent appearance 
The pressure of an oxidizing agent gas stream can set ** to a water migration plate and a water distribution channel again. 
It has suggested that it must be more slightly [ than a pressure ] high. An oxidant gas style and moisture 

In order to obtain differential pressure between ** channels, this patent application is PON in which pressure control is possible, 
use of PU, a pressure regulator, and a bulb — suggesting — **** — these — oxidant gas 

the source of supply of ****, and (or) discharge — it is arranged at a conduit, i.e., a pipe; Water is the collection of water. 
Recycling is carried out by a pump and recycling Rhine from a ** thump in a water inlet-port port. Water 
An inlet-port port is led to a water distribution channel. 

various pressures like a fixed generation-of-electrical-energy facility, such as an automobile and public transportation, — and 
Solid-state ******** which can be used as a power source in the application on which atmospheric pressure acts 

the water management made into the easy structure for a generation-of-electrical-energy facility of a charge cell — it is desirable to offer 
equipment. 

The indication of invention 

This invention is passive water in a generation-of-electrical-energy facility generally according to the fuel cell of ion exchange membrane. 

It is related with management and cooling of a cell. This passive water control and cooling water by this invention 

For equipment, reacting matter gas is [ alt ] about 2.109 - 3.515kg/cm2 of abbreviation. 

(30 - 50 PUSAI) ** by pressurization film type fuel cell which is pressurized by the pressure of extent 

It can be used for ****** and reacting matter gas essentially acts under atmospheric pressure. 

It can be used also for the generation-of-e I ectrical -energy facility to carry out. The equipment of this invention is a plate component with a 
fine hole. 
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